This work studies a new (3+1)-dimensional nonlinear model, which was introduced by Abdul-Majid Wazwaz in 2014. This new physical model describes the shallow-water waves and short waves in nonlinear dispersive models. Analytical traveling wave solutions including the solitons and plane wave solutions are derived by using the G /G-expansion technique. Moreover, the conserved quantities of this model are also given.
Introduction
Studying the nonlinear evolution equation arising in natural science is very important for us to understand and explain the nonlinear phenomena [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] . By the analytical and numerical methods, many researchers constructed travelling wave solutions of some famous nonlinear mathematical physics equations, such as the nonlinear Schrödinger equation in nonlinear optics, the nonlinear Gross-Pitaevskii equation in the Bose-Einstein condensates, the Korteweg-de Vries (KdV) equation in fluid mechanics, and so on. It can be noted that a new (3+1)-dimensional nonlinear equation was proposed by Abdul-Majid Wazwaz in 2014, it is an extension version of the (3+1)-dimensional KdV equation. This work studies this model by a different method, which is the G /Gexpansion technique. Some new soliton solutions is reported, and finally the conserved quantities are discussed.
The new (3+1)-dimensional nonlinear model that is going to be studied in this paper is given by [1] :
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under the decaying condition at infinity. It should be noted that
We first remove the integral term in (1) by introducing the potential w(x, y, z, t) = u x (x, y, z, t), (4) to convert (1) to the equation
In order to secure soliton solutions to Eq. (5), the following wave variable is employed:
where κ i (i = 1, 2, 3) and v are constants, which are to be determined. Next, inserting (6) into (5), and then integrating the result twice with respect to η, and choosing constants of integration to zero yields 2vκ 1 κ 2 + 3κ
The fourth set of parameters is given by
Using these results, the following exact solutions to Eq. (5) are derived: When µ < 0, the hyperbolic traveling wave solutions are u(x, y, z, t) = α 0 − 6κ
where A 1 , A 2 are arbitrary constants and η = κ 1 x+κ 2 y+ κ 3 z + (2µκ
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If, however, µ > 0, the trigonometric traveling wave solutions are u(x, y, z, t) = α 0 − 6κ
u(x, y, z, t) = α 0 + 6κ
Finally, if µ = 0, the plane wave solutions are u(x, y, z, t) = α 0 − 6κ
where A 1 , A 2 are arbitrary constants and η = κ 1 x+κ 2 y+ κ 3 z + (
where A 1 , A 2 are arbitrary constants and
The special cases are as follows: When µ < 0 and A u(x, y, z, t) = α 0 − 6κ
u(x, y, z, t) = α 0 − 12κ
where η 0 = tanh −1 (A 2 /A 1 ). Also, setting A 1 = 0, A 2 = 0 and A 2 = 0, A 1 = 0 in (15)-(18), addition soliton solutions to the model (5) can be secured. However, these are ignored for convenience.
If, however, µ > 0, the following periodic wave solutions emerged from (19)-(22), respectively:
u(x, y, z, t) = α 0 + 3κ
where η 0 = tan −1 (A 1 /A 2 ). Moreover, setting A 1 = 0, A 2 = 0 and A 2 = 0, A 1 = 0 in (19)-(22), more periodic wave solutions to the model (5) can be acquired. But they are ignored for convenience.
Remark-1: By using (4), soliton and other solutions to the governing Eq. (1) can be obtained.
Conservation laws of (5)
A conservation law [6, 7] for Eq. (5) is a space-time divergence
which holds for all formal solutions u(t, x, y, z) of Eq. (5) where the conserved density T t , and the spatial fluxes T x , T y , T z are functions of t, x, y, z, u, and derivatives of u. Furthermore, if there exists a non-trivial differential function Λ, called a "multiplier" such that E u (ΛG) = 0, then ΛG is a total divergence, i.e.
, and E u is the Euler-Lagrange operator. Thus, knowledge of each multiplier Λ leads to a conserved vector computed by a homotopy operator. If u and its derivatives tend to zero as x, y, z approaches infinity, the conserved quantities are obtained by
For (5), we obtain a multiplier Λ, that is given by
where f i , i = 1, 2, 3, 4, 5 are arbitrary functions. Thus, corresponding to the above multiplier we have the following conservation laws of (5):
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